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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S314reconstruction. RNA was isolated using Trizol reagent and puriﬁed by
Qiagen RNeasy mini spin columns. Isolated RNA was subjected to
transcriptome-wide analysis using Agilent 8x60K human microarray
platform followed by validation of selected transcripts by QuantiGene
Plex assay. Relative changes in gene expressionwith time from injury in
three categories based on our sample distribution (less than 3 mo., 3-12
mo., greater than 12 mo.) were analyzed by using analysis of variance
and integrated biological processes were probed computationally by
GeneGo MetaCore.
Results: The patient cohort included 11 females and 13 males with an
average age of 36.2  15.2 years and a mean body mass index (BMI) of
26.2 5.0 kg/m2. All the datawere adjusted for age, sex and BMI. A total
of 1343 genes were signiﬁcantly differentially expressed (DE) between
less than 3 mo. and 3-12 mo. groups with 147 genes being signiﬁcantly
DE at 2-fold (97 were up regulated in 3-12 mo. group while 50 were
down regulated). Between less than 3 mo. and greater than 12 mo.
groups, 4841 genes were signiﬁcantly DE with 1763 genes being sig-
niﬁcantly DE at 2-fold (392 were up regulated in greater than 12 mo.
group while 1371 were down regulated). Similarly, 5271 genes were
signiﬁcantly DE between 3-12 mo. and greater than 12 mo. groups with
2107 genes being signiﬁcantly DE at 2-fold (585 were up regulated in
greater than 12 mo. group while 1522 were down regulated). The
overlap in genes with signiﬁcant differential expression by time from
injury is shown in Figure 1.
Fig. 1. Venn diagram showing number and overlap of genes DE (2-fold)
among three different groups (less than 3 mo., 3-12 mo., and greater than
12 mo.) based on time from injury.Genes down regulated in ACL tissues at
more than 12 months out from injury were involved in a number of
important biological processes, including extracellular matrix organ-
ization and cellular membrane organization. Table 1 shows representative
biological processes between less than 3 mo. and greater than 12 mo.
groups. Interestingly, we found that POSTN (periostin) was respectively
42- and 29-fold down regulated in greater than 12 mo. group compared to
less than 3 mo. and 3-12 mo. groups. POSTN, a matricellular protein, is
known to be involved in tissue healing. Its down regulation in greater
than 12 mo. group indicates that the healing potential of ACL tears is
signiﬁcantly decreased after 12 mo. of injury.
Conclusions: This is the ﬁrst study to characterize human ACL tissues at
transcriptome level by using time from injury as a factor. Gene
expression in the injured ACL varies by time from injury and suggestsTable 1
Selected biological processes dysregulated in injured ACL tissues (<3 mo. vs. > 12 mo. g
Biological Processes Elevated in >12 mo. vs <3 mo. -log (P value)
Muscle contraction 6.906
Skeletal muscle myosin thick ﬁlament assembly 6.330
Behavioral defense response 6.119
Response to ethanol 6.067
Cardiac muscle ﬁber development 5.666that ACL tears have repression of a number of important biological
processes including extracellular matrix organization and cellular
membrane organization after 12 mo. of injury. These ﬁndings may have
important implications with regards to recovery after ACL recon-
struction as theymay inﬂuence the potential for ingrowth into the graft.
Furthermore, these studies suggest that techniques which preserve the
ACL remnant may be less helpful in tears greater than 12 mo. post-
injury. Finally, the repression of POSTN suggests potential limitations to
novel approaches for ACL repair andmay represent a candidate gene for
early therapeutic intervention to enhance and/or induce ACL repair
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POSITIVE EFFECTS OF SIMVASTATIN ON HUMAN MENISCAL CELLS
AND MENISCAL HEALING
S. Zhang, T. Matsushita, T. Matsumoto, K. Takayama, T. Matsuzaki,
S. Oka, K. Nagai, A. Uefuji, N. Nakano, M. Kurosaka, R. Kuroda. Kobe Univ.
Gradulate Sch. of Med., Kobe, Japan
Purpose: Statins are the 3-hydroxy-3-methyl-glutaryl-coenzyme A
(HMG-CoA) reductase, which are widely used for treating patients with
hyperlipidemia. Recently it has been reported that statins have bene-
ﬁcial biological effects such as immunomodulation effects, anti-
inﬂammatory effects, and stimulatory effects on anabolic activities in
various types of cells.
The purpose of the present study is to assess whether simvastatin have
beneﬁcial effects on human meniscal cells and meniscal healing.
Methods: Human lateral menisci were harvested from 7 patients
who underwent Total Knee Arthroplasty for osteoarthritis in the
medial compartment of the knee. After carefully debriding synovial
tissue, the lateral meniscus was divided into out-side and inner-side,
afterwards the cells were isolated separately. The meniscal cells were
cultured in alginate beads in the presence or absence of 0.5uM
simvastatin for 7 days. Medium was replaced every 3 days. Real-time
polymerase chain reaction (PCR) was used to quantify gene expres-
sion of BMP-2, BMP-7, SOX-9, COL2A1, aggrecan and MMP-13.
GAPDH was used as housekeeping gene. Potential effect of simvas-
tatin on meniscal healing was assessed in an organ culture model
using human lateral meniscus. In the organ culture model, a 1-cm
vertical tear was created in the inner avascular zone of the meniscus,
and the meniscus was cultured in the presence or absence of 0.5uM
simvastatin for 2 weeks. Afterwards, hematoxylin and eosin stain,
and safranin O stain were preformed to evaluate the healing of the
meniscal tears.
Results: The real-time PCR analysis showed that in both outer-side and
inner-side meniscus, simvastatin signiﬁcantly up-regulated BMP-2
(inner-side: ratio¼2.77, p¼0.031; outer-side: ratio¼2.29, p¼0.049),
BMP-7 (Inner-side: ratio¼3.06, p¼0.040; outer-side: ratio¼3.89,
p¼0.035), and SOX-9 (Inner-side: ratio¼2.45, p¼0.041; outer-side:
ratio¼2.20, p¼0.032) gene expression, and down-regulated MMP-13
(Inner-side: ratio¼0.60, p¼0.025; outer-side: ratio¼0.73, p¼0.031).
However, COL2A1 (inner-side: ratio¼0.942, p¼0.306; outer-side:
ratio¼0.800, p¼0.301) and aggrecan (inner-side: ratio¼0.605, p¼0.187;
outer-side: ratio¼0.989, p¼0.395) did not respond to simvastatin
treatment after 7 days. The histological analysis showed that more
tissue ingrowth in the tear site of the simvastatin-treated explants
compared with control explants.
Conclusions: In the present study, stimulatory effects of simvas-
tatin on gene expression of anabolic factors in human meniscal
cells were observed in vitro. In addition, a stimulatory effect on
meniscal healing was observed in ex vivo culture. Our observations
suggest that simvastatin may have positive effects on human
meniscal healing and could be a new therapeutic approach to
enhance meniscal repair.roups)
Biological Processes Repressed in >12 mo. vs <3 -log (P value)
Extracellular matrix organization 19.523
Cellular membrane organization 19.146
Nucleosome assembly 18.292
Cellular protein metabolic process 17.417
Cellular component movement 15.234
